For the theoretical description of laser pulse propagation in optical fibres in parameter regimes where linear dispersive and nonlinear optical effects both play an important role in the pulse dynamics, the generalised nonlinear Schrödinger equation (GNLSE) has long been established as the appropriate theoretical framework. In such simulations, uniform grids in the time and frequency domains need to be chosen that are related to each other by the properties of the Fourier transform. Thus, when the system dynamics includes long pulses with widely different carrier frequencies, a huge number of grid points are required to resolve the light field both spectrally and temporally making the simulations slow and inefficient. Such a situation typically occurs in fibre optical parametric amplifiers (OPA) and oscillators (OPO) where a narrow-band pump pulse interacts with narrow-band signal and idler pulses that can be separated in wavelength by 100s of nm [1] 
